Vasopressin receptor mutations causing nephrogenic diabetes insipidus.
In congenital nephrogenic diabetes insipidus, the renal collecting ducts are resistant to the antidiuretic action of arginine vasopressin or to its antidiuretic analog 1-deamino[8-D-arginine] vasopressin (dDAVP). This is a rare, but now well described entity secondary to either mutations in the AVPR2 gene that codes for the vasopressin antidiuretic (V2) receptor or to mutations in the AQP2 gene that codes for the vasopressin-dependent water channel. A majority (> 90%) of congenital nephrogenic diabetes insipidus patients have AVPR2 mutations: Of 115 families with congenital nephrogenic diabetes insipidus, 105 families had AVPR2 mutations, and 10 had AQP2 mutations. When studied in vitro, most AVPR2 mutations lead to receptors that are trapped intracellularly and are unable to reach the plasma membrane. A minority of the mutant receptors reach the cell surface but are unable to bind vasopressin or to trigger an intracellular adenosine 3:5-cyclic phosphate signal properly. Most of the reported mutations are secondary to a complete loss of function of the receptor, and only a few mutations have been associated with a mild phenotype. These advances provide diagnostic tools for physicians caring for these patients because, when the disease causing mutation has been identified, carrier and perinatal testing could be done by mutation analysis.